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Executive Summary 
As a result of a broad invitation extended by Professor Martin Betts, Executive Dean of the Faculty of 
Built Environment and Engineering, to the community of interest at QUT, a cross-disciplinary 
collaborative workshop was conducted to contribute ideas about responding to the Government of 
India’s urgent requirement to implement a program to re-house slum dwellers.  This is a complex 
problem facing the Indian Ministry of Housing.  Not only does the government aspire to eradicate 
existing slum conditions and to achieve tangible results within five years, but it must also ensure that 
slums do not form in the future. 
The workshop focused on technological innovation in construction to deliver transformation from 
the current unsanitary and overcrowded informal urban settlements to places that provide the 
economically weaker sections of Indian society with healthy, environmentally sustainable, 
economically viable mass housing that supports successful urban living. 
The workshop was conducted in two part process as follows:  Initially, QUT academics from diverse 
fields shared current research and provided technical background to contextualise the challenge at a 
pre-workshop briefing session. This was followed by a one-day workshop during which participants 
worked intensively in multi-disciplinary groups through a series of exercises to develop innovative 
approaches to the complex problem of slum redevelopment.  Dynamic, compressed work sessions, 
interspersed with cross-functional review and feedback by the whole group took place throughout 
the day. Reviews emphasised testing the concepts for their level of complexity, and likelihood of 
success.  
The two-stage workshop process achieved several objectives: 
 Inspired a sense of shared purpose amongst a diverse group of academics  
 Built participants’ knowledge of each other’s capacity 
 Engaged multi disciplinary team in an innovative design research process   
 Built participants’ confidence in the collaborative process 
 Demonstrated that collaborative problem solving can create solutions that represent 
transformative change. 
 Developed a framework of how workable solutions might be developed for the program 
through follow up workshops and charrettes of a similar nature involving stakeholders 
drawn from the context of the slum housing program management. 
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1 INTRODUCTION 
1.1 Purpose of this report 
 
This report aims to document the substantive findings of an exploratory design research workshop 
and pre-workshop briefing session that were conducted at QUT Brisbane during December 2010. 
The aim of the workshop was twofold: to better gain an understanding of and experience in the 
issues facing the Indian Government and develop some initial ideas of how innovation in research 
and practice can be applied to the problem; and to test the application of an innovative design 
research method to the complex problem of re-housing India’s urban slum dwellers.   
Part 2 outlines the process involved in the workshop and summarises the key findings.  Aggregated 
results generated by each of the exercises are summarised in the appendices.   
Part 3 discusses the strategies proposed by workshop participants to achieve transformative change 
and highlights areas for future research and action.  
 
1.2 Background to the workshop 
During the international conference on Innovative Building Technologies for Affordable Mass 
Housing held in New Delhi 28 October 2010, the President of CIB (QUT Adjunct  Professor John 
McCarthy) and the Executive Dean, Faculty of Built Environment & Engineering QUT (Prof Martin 
Betts) were approached by D P S Negi, Director, National Buildings Organization and OSD, Ministry of 
Housing and Urban Poverty Alleviation for the federal government of India to assist in the 
implementation of the Slum-Free India Program. 
Under the program, 25 million dwelling units are to be constructed to accommodate approximately 
90 million slum dwellers.  India's urban population is increasing at a faster rate than its total 
population; and slum population is also increasing through both natural population increase and the 
drift from rural areas to cities.  This constant urbanisation exerts tremendous pressure upon both 
housing capacity and the government’s intention to eradicate the slums.   
Among India’s urban poor, the majority of slum dwellers are the poorest. The very definition of 
slums points at the acute drinking water and sanitation crisis for the slum dwellers.  The potential for 
major disease outbreak is a constant threat and life expectancy in the slums is very low.  
Not only does the Government of India aspire to eradicate existing slum conditions and to achieve 
tangible results within five years, but it also seeks to ensure that slums do not re-form and to 
prevent new slums from forming in the future. 
The Government of India is grappling with the need to provide affordable mass housing within a 
tight budget, and at the same time ensure adequate protection of the environment and ensure its 
population is protected from the devastating effects of natural disasters (Gov of India, Press Release, 
Oct 2010).   
6 Post-Workshop Report | Report on the findings and recommendations of QUT BEE Slum-
Free India Workshop 
 
Jawaharlal Nehru National Urban Renewal Mission, Ministry of Housing and Urban Poverty 
Alleviation, Government of India has developed several models such as Basic Services for Urban Poor 
(BSUP), Integrated Housing and Slum Development Program (IHSDP) and Rajiv Awas Yogana (RAY) 
for implementation incorporating the following elements: 
 Individual units to be delivered at the cost of US$3,000-US$5,000; 
 Each dwelling will be 26m2, comprising two rooms, a kitchen and a bathroom; 
 All with sanitation, water, rain storm water drain and power; 
 Built around an enclave of 5,000 dwellings; 
 Incorporating community centre, casual market and crèche, primary health centre, 
maternity centre and child health centre; 
 All dwellings are for sale (no rental); and 
 10% - 12% beneficiary contribution stipulation through micro credit loan; 
In the previous initiatives such as BSUP and ISHDP by Government of India, 1028503 (BSUP) and 
512,108 (IHSDP) houses were sanctioned. As of 30th September 2010, 244,247 houses (BSUP) and 
96,029 (ISHDP) houses are completed and 33,3174 (BSUP) and 139,957 (ISHDP) are under 
construction  (JNNURM Project Report, Ministry of Housing and Urban Poverty Alleviation, 2010). 
According to these key indicators of physical implementation of the program/s the government 
acknowledges the slow progress and process due to various factors.  They acknowledge the need 
and urgency to identify these key issues and develop new policies, strategies and innovative 
technologically advanced models to fast track the implementation processes to achieve the desired 
outcomes. 
Both CIB and QUT are advantageously positioned to participate in the Slum-Free India Program and 
have intellectual resources that can add value to it. QUT has extensive expertise in research and 
education in urban design, planning and management, housing provision, construction, 
decentralised energy and water and the human dimensions of housing and community building, as 
well as international experience in similar provision in developing countries and remote 
communities. CIB has a global network of expertise to call upon. 
At a preliminary meeting held at QUT on 17 November to introduce the opportunity, academic staff 
responded with cautionary excitement and interest, raising the following concerns: 
 Recognition that engagement with local people and knowledge at all levels is essential; 
 The need to take time to gain the trust of local communities; 
 Housing must reflect living culture; 
 Recognition of the benefit of student involvement, yet concerns about the timing and nature 
of exposure; and  
 Expectation management of end users. 
 
At a subsequent meeting held at QUT on 22 November, the course of action decided upon was for 
QUT to propose and lead a high-level technological innovation and design research Charrette with 
the Indian Government.  QUT would invite the CIB Board members, QUT academic and research 
members, Indian academic and research fraternity from the identified disciplines, members from 
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Non Governmental Organizations in India working on slum redevelopment programs and private 
organizations to participate.   
 
In anticipation of this, QUT conducted an in-house workshop to establish team familiarity with the 
project constraints, aspirations and opportunities; engage non-designers in an innovative design 
research process and to test and determine the feasibility of the ‘charrette’ as a methodology for 
problem-definition and scenario development.  
 
This was conducted over two days as follows:  
Day One:   Pre-workshop briefing session Thursday 2nd December 2.30 – 5.00pm  
  Presentations by QUT experts to contextualise the challenge. 
 
Day Two: Intensive one-day workshop Thursday 9th December 8.00am – 5.00pm 
Build up QUT’s confidence in the collaborative process and knowledge of the 
constraints and opportunities of the challenge represented by India’s urban slums. 
The workshop focused on technological innovation in construction to deliver transformation from 
the current unsanitary and overcrowded informal urban settlements to places that provide the 
economically weaker sections of Indian society with healthy, environmentally sustainable, 
economically viable mass housing that supports successful urban living. 
 
2 WORKSHOP METHODOLOGY  
2.1  Research Methodology 
 
This section will describe the characteristics and benefits of the design research methodology known 
as the ‘charrette’, and will then describe the process undertaken during the QUT workshop. 
 
2.1.1  Characteristics and benefits of a charrette 
A term borrowed from the field of architecture, ‘charrette’ refers to an intensive cross-disciplinary 
problem-solving process that brings together stakeholders and experts in a workshop environment 
to focus on a specific challenge.  Collective inquiry is undertaken in a highly intensive effort aimed at 
idea generation focussed on a tangible outcome.   
Through its Centre for Subtropical Design, QUT has extensive experience of undertaking design 
research charrettes using inter-disciplinary groups of researchers and practitioners responding to an 
end user brief.  Examples of these can be viewed as reports and videos on our Centre for Sub-
tropical Design website at http://www.subtropicaldesign.org.au. 
The ‘charrette’ is particularly suitable for built environment design research because it allows for a 
range of experienced professionals to work collaboratively to examine options for a specific 
challenge.   
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By promoting collaboration and interactions across disciplines that might not ordinarily collaborate, 
charrettes generate ideas and solutions that may otherwise remain obscured by conventional 
thinking (Rocky Mountains Institute, n.d.).  Rather than the linear method of developing a single 
solution to a problem which is generally adopted in an engineering-led approach, design-led 
charrettes illustrate the complexity of a problem and allow solutions to evolve at varying scales 
simultaneously and inform each other – this means that one solution is often able to be leveraged to 
create many more positive outcomes.   
This kind of process foregrounds the best outcome to support socially, economically and 
environmentally sustainable healthy communities, rather than a single dimension solution.  The 
process is useful for disentangling vested interests and entrenched attitudes.  A further benefit of 
the charrette methodology is that it can be used to resolve conflict by proposing previously 
unexplored solutions that represent win/win outcomes for affected parties (National Charrette 
Institute, 2007). 
It is for these reasons that the charrette methodology appears to be particularly appropriate to 
apply to problem of re-housing India’s slum dwellers. 
Characteristics of a charrette usually include: 
 A clearly identified issue or set of problems 
 A instigator who will coordinate the project and convene the creative teams 
 A facilitator who will manage the event  
 A group of experts who are willing to work collaboratively and cross-functionally 
 Background material for participants prior to the charrette 
 A specified set of issues to be looked at or problems to be solved 
 A tangible and realistic set of deliverables to be achieved within a specified timeline 
 Conducted over a period of time, usually consecutive days (complex charrettes require 
longer programs) 
 Conducted on or near the site in a functional ‘working’ environment. 
 
2.1.2 QUT In-house workshop 
A successful charrette requires extensive planning and preparation.  The methodology adopted for 
the briefing session and one-day workshop held during December at QUT approximates the planning 
phase of a charrette.  This phase is crucial for conducting a successful charrette.  The one-day 
workshop is useful for building up participants’ knowledge of the conditions and constraints of a 
problem, and to develop and test various concepts.   
QUT conducted an in-house workshop to establish team familiarity with the project constraints, 
aspirations and opportunities; engage multi disciplinary teams in an innovative design research 
process and to test and determine the feasibility of the charrette as a methodology for problem-
definition and scenario development.   
9 Post-Workshop Report | Report on the findings and recommendations of QUT BEE Slum-
Free India Workshop 
 
The workshop process was coordinated and facilitated by Rosemary Kennedy, Senior Lecturer in the 
School of Design and Director of the Centre for Subtropical Design.  Swati Gudur, School of Design 
assisted in gathering base data for the workshop. 
 
2.2 Day 1 Briefing Session 
Forty academic staff from the Faculty of Built Environment and Engineering and other faculties 
participated. The following speakers made presentations at the Pre-Workshop Briefing Session held 
Thursday 2nd December, 2.30 – 5.00pm, Room S620 Gardens Point: 
 
 D P S Negi, Director, National Buildings Organization was welcomed to the session by Prof 
Martin Betts via Skype.  He reiterated the Indian Government’s vision for a Slum-Free India 
and established that re-housing people within the same site is the government’s preferred 
strategy. 
 
 Dr Dipanwita Sarkar (QUT School of Economics and Finance) covered interrelationships 
between demographics, economy and environment-using statistics from census data about 
total number of slums, types of houses in slums, services provided (sanitation, water supply 
(pipe water and bore water), electricity, roads, public health amenities, civic amenities such 
as primary schools, crèche, community centres). 
 
 Swati Gudur (QUT School of Design) summarised India’s Department of Housing initiatives 
and policies over past 20 years, including the Rajiv Awas Yogana (RAY) – Slum Free India 
Program which envisages a ‘Slum-free India’ through encouraging States/Union Territories 
to tackle the problem of slums in a definitive manner. It calls for a multi-pronged approach 
focusing on:  
o Bringing existing slums within the formal system and enabling them to avail of the 
same level of basic amenities as the rest of the town 
o Redressing the failures of the formal system that lie behind the creation of slums 
o Tackling the shortages of urban land and housing that keep shelter out of reach of 
the urban poor and force them to resort to extra-to resort to extra-legal solutions in 
a bid to retain their sources of livelihood and employment. 
 
 Dr Jay Sarkar (QUT School of Economics and Finance) presented a provocative positive view 
of slums: Despite grinding poverty, and obvious health and safety challenges, slums also 
represent a dynamic, eco-friendly, high-density mixed-use urban form with high value social 
networks and entrepreneurial spirit. 
 
 Dr Connie Susilawati (QUT School of Urban Development) described lessons from 
Indonesia’s attempt to provide low cost housing using an imported ‘business as usual’ high 
rise model. Amongst the pitfalls for developers are high risks outweighed by low returns. 
Project failures result in reluctance by affected parties to engage further. 
 
 Prof Paul Sanders (QUT Head, School of Design) discussed the re-development of slums in 
South Africa with a particular focus on slums near Durban. He covered topics such as forced 
removal of slums, land invasions, electricity piracy. There was a brief discussion about the 
strategies adopted by the government in alternative housing. 
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The Day One program and a summary of the ensuing discussion points is contained in Appendix B. 
 
2.3 Day 2 Workshop 
Participants worked intensively in multi-disciplinary groups through a series of exercises in an 
iterative process to develop innovative approaches to the complex problem slum redevelopment.  
Participants were assembled into three cross-disciplinary creative teams.  Each team took one of the 
three themes as its starting point: environmental sustainability, economics or health. These teams 
were led by, respectively by Assoc Prof Kathi Holt-Damant (environmental sustainability), Prof Chris 
Eves (economics) and Dr Thomas Ten Kate (health). 
Dynamic, compressed work sessions, interspersed with cross-functional review and feedback by the 
whole group took place throughout the day.  Reviews emphasised testing the concepts for their level 
of complexity, and likelihood of success.  
The program for Day 2 is attached in Appendix C. The main steps followed in this workshop are 
summarised below.  
1 Project Mission Statement  
The primary goal of the workshop was established as the touchstone for teams’ decision-making, as 
follows: 
The workshop will focus on technological innovation in construction to 
deliver healthy, environmentally sustainable, economically viable mass 
housing to the complex problem of re-housing slum dwellers in Indian 
cities. 
2 Stakeholder Analysis 
Teams undertook a stakeholder analysis by creating a list of viewpoints essential to a holistic 
process, identifying the issues that are important to these viewpoints and establishing what 
constitutes a ‘win’ for these viewpoints.  The composite stakeholder analysis is contained in 
Appendix D. 
 
The significance of this step is to provide a reference for the relevant parties likely to be affected by 
the project, and provides the basis of the public involvement process for any future charrette.  
Actual individuals representing the relevant viewpoints should be identified, and the level of 
engagement required for holistic, diverse feedback must be determined prior to the proposed 
charrette. 
 
3 Objectives Measures and Strategies 
Teams focussed on the elements of the mission, and stakeholders’ issues and wins, to create 
categories for objectives related to each stakeholder’s interests. Teams then developed objectives 
relating to these categories, and determined what would likely constitute success in achieving the 
objectives.  Concurrently with developing objectives, and measures of success, teams developed 
strategies to achieve the objectives.  The elements and high-level objectives are described in the 
table below.  The composite table of Objectives (Principles), Measures and Strategies reached by 
consensus is summarised in Appendix E.   
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Element of Mission Statement Categories for objectives 
Quality of life Safe 
Healthy 
Social 
Public space 
Transit 
Economics Feasible 
Affordable 
People gainfully employed 
Productivity 
Financing 
Commerce 
Industry 
Environmentally sustainable Non-polluting 
Re habilitates natural environment 
Introduces no hazardous materials 
into the air, water or soil 
Density 
Governance 
 
Zoning 
Utilities 
Public involvement 
Construction codes 
Approvals 
Time 
 
4 Models and approaches  
Using the objectives, and with reference to the primary goal of eradicating slums, teams developed 
three process models for achieving transformative changes.  The three concept models are a place-
based, modular and incremental model, and draw on a kit of tools. They are described in Appendices 
F, G and H. The outcome of the workshop was a picture of how these three models might be 
combined into an overall approach to improved program management of the Slum Re-housing 
program that embraces overall policy governance, technical implementation and delivery and 
application to specific locations and situations. 
Several commonalities exist amongst the concepts developed by each group: 
 Incremental models that are cumulative and replicable 
 Focus on existing points of agreement amongst most stakeholders as starting points; these 
intersections lead to least conflict  
 Retain/enhance vibrant small-scale commercial sector of existing slums 
 Minimise start up costs through least cost/highest impact interventions  
 Start with an assumed ‘ project model’ size of 50, 100, 500 dwellings 
 Engage occupants in the process: material production, dwelling construction and community 
design. 
These approaches are not incompatible with the implementation processes already promoted by 
RAY (Rajiv Awas Yojana) which advocates a holistic analytical methodology that involves critical 
stages of implementation.  RAY also advocates building partnerships amongst local, private and 
international organisations and governing bodies.  
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The workshop also sought to identify issues that could potentially make or break a project in order 
to determine whether the approach was feasible to support transformative community change. It 
was noted that various approaches are subject to various degrees of difficulty concerning 
governance, environment and / or economics.  For example it may be difficult to get support where 
a large number of entities need to sign off; competing interests or powerful lobbies may be 
unsupportive of some elements. On the other hand, the fact that a number of jurisdictions may be 
positively affected by holistic outcomes could be used as leverage for political project support and 
success.  Each project environment has its own particular characteristics and challenges that need to 
be accommodated or mitigated. Sub-surface conditions, topography, diverse cultural backgrounds, 
demographics, climatic conditions, migration patterns, and so on, all need to be taken into account 
on a case-by-case basis.  Some sites, though currently occupied, may be deemed to be unsuitable for 
re-housing due to their vulnerability to natural disasters. Unsupportive economics, for example 
where tight budgets limit necessary resources, must be overcome creatively to provide economic 
feasibility.  
 
Each of these challenges provides a rich seam of potential innovation research.  The scope ranges 
from, but is not limited to, the development of new policies, innovative construction technology, 
development of successful methods for building positive relationships and trust with all involved 
stakeholders, implementation processes, to the development of new master plan.  
 
3 GENERAL DISCUSSIONS OF OUTCOMES  
Clearly, setting boundaries (as in a clearly identified set of issues) for this research is a challenge 
since environmental, social and economic impacts occur as a result of, and are linked to activities 
involving a complex network of relationships. The challenge for policy makers, planners, designers 
and researchers is to solve a raft of perceived problems by taking into account the interrelationships 
between a wide range of phenomena affecting the Indian urban environment including demographic 
trends, diminishing availability of land, limited supplies of clean water and energy, rising human 
capital and financial costs of natural disasters, developer capacity and an increasingly 
environmentally-aware global market requiring reductions in greenhouse gas emissions.  
The workshop brought to the surface such interrelationships as regulatory issues that seek to 
mitigate impacts in one area, only to cause negative impacts on seemingly unrelated areas.   For 
example, the effect that the costs of any new building regulations affecting multi-residential 
buildings has on affordability in India may be investigated in depth in future research.  
Some factors highlighted by the workshop may also be subject to future research.  For example, the 
relationship between affordability and the size and quality of dwellings, the minimum size of 
individual dwelling units for which financiers are willing to loan funds to purchasers, and alignment 
with community-wide sustainability indicators for energy, water, and waste, all impact on the 
success of higher density endeavours. The different built forms and their effects on operational 
energy consumption and emissions including predicted transport energy must also be considered.   
Similarly, the economic relationship between the values of green space in terms of ecosystems 
services it provides and the desirability of a neighbourhood, and subsequent effects on property 
values and on affordability is not investigated but could be addressed by future research.   
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3.1 How the findings may be applied 
The Slum-Free India Workshop, conducted by the Faculty of Built Environment and Engineering, 
brought together academics from various faculties across the university in an intensive workshop to 
explore the potential to deliver significant benefits in terms of transforming over-crowded slums into 
living examples of affordability and market appeal. 
The outcomes provide a common language, an overall conceptual framework, and a set of indicators 
that can be used to demonstrate the benefits of the collaborative approach.  The tools developed 
during this workshop maybe seen as ideal preparation for a future design charrette based in-situ in 
an Indian city.  
The data and findings from the workshop may be used as communications tools by which 
stakeholder organisations can have more meaningful dialogue around the issues that are most 
material to transforming the slums of India into vibrant, healthy, environmentally sustainable and 
economically fair, connected communities.  
The concepts generated by the workshop process are illustrations of how collaborative problem-
solving can benefit holistic outcomes for society. The outcomes do not include any specific 
documentation for the design or construction of buildings based on the models.  
 
4 NEXT STEPS  
This report summarises the activities undertaken to date in this endeavour to determine the 
application of a multi-disciplinary design research methodology to the generation of solutions which 
will deliver healthy, environmentally sustainable, economically viable mass-housing suitable for 
India’s urban poor.  The workshop outcomes should be seen as an exploration of innovative thinking, 
and the strategies developed as examples of what is possible and not as models for building 
construction.  
As presented at the October conference in Delhi, QUT believes that partnering with the Government 
of India on this complex problem has the need for capacity building, community development and 
social dimensions.  QUT recognises that this requires a significant step in problem definition, through 
engagement in the context, and with the stakeholders of the end user community.  We propose to 
further progress that problem definition through a design research charrette involving stakeholders 
from the Slum Re-housing program, preferably in an Indian city. The alternative would be for 
stakeholders from the program and a specific Indian city and slum to engage in a future charrette 
with QUT and other collaborators in Brisbane.  We believe this next step should be undertaken in 
the first quarter of 2011 to maintain the momentum of the current work. The purpose of the 
charrette is to explore the full scope of the issues, understand the options available, evaluate the 
current trajectory of plans being implemented and their progress to date, and review a variety of 
possible scenarios.  
This research has the potential to provide valuable contributions to the fields of planning, 
development and design in India, and beyond, as other countries, cities and communities search for 
solutions to more humane living conditions in places where slum conditions have dominated.  
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Appendix A - List of Participants  
Prof Martin Betts* Executive Dean, Faculty of Built Environment and Engineering 
Prof John Bell* Assistant Dean, Research, Faculty of Built Environment and Engineering 
School of Engineering Systems, Materials Engineering, Physical Chemistry  
Prof Paul Sanders* Presenter Head of School, School of Design 
Dr Barbara Adkins Faculty of Creative Industries, Sociology, Cultural Policy 
Prof Margot Brereton School of Engineering Systems, Distributed Computing, Design Practice and 
Management, Information Systems 
Prof Laurie Buys School of Design, Social Science 
Dr Phil Crowther* School of Design, Architecture 
Paula Collins* Research Consultant  
Dr Les Dawes School of Urban Development, Environmental Engineering, Soil Sciences 
Prof Manicka Dhanasekar   School of Urban Development, Infrastructure Engineering 
Dr Prasanna Egodawatta School of Urban Development, Civil Engineering Water 
Prof Chris Eves* Theme Leader School of Urban Development, Property Economics 
Prof A Goonetilleke* School of Urban Development, Civil Engineering, Water 
Raghavendra Gudur* School of Design, PhD Student , Architecture 
Swati Gudur* Presenter and Workshop Researcher School of Design, Architecture 
Dr Keith Hampson* SBE Construction Management  
Dr Kathi Holt-Damant* Theme Leader School of Design, Urban Design  
Raymond Johnson* QUT Data Analysis, Modelling and Computation Collaborative Centre  
Rosemary Kennedy* Workshop Facilitator 
School of Design, Director Centre for Subtropical Design  
Simon Kohlhardt* BEE Computing Systems Officer 
Prof Arun Kumar* School of Urban Development, Civil Engineering, Infrastructure 
Dr Anoma Kumarasuriyar* School of Design, Architecture 
Dr Gillian Lawson School of Design, Landscape Architecture 
Prof Gini Lee* School of Design, Landscape Architecture 
Susan Loh School of Design, Architecture 
Prof John McCarthy* Adjunct Professor, School of Urban Development and CIB President 
Nick McGowan School of Design, PhD Student, Landscape Architecture 
Dr Evonne Miller School of Design, Psychology, Sociology 
Wendy Miller* Senior Research Fellow, School of Engineering Systems, Sustainable Energy 
David Neilson* School of Design, Architecture 
Dr Jay Rajapakse* School of Urban Development, Urban and Regional Planning, Water supply 
and sanitation 
Paul Den Ronden* School of Urban Development, Construction Project Management 
Shannon Satherley School of Design, Landscape Architecture 
Dr Dipanwita Sarkar Presenter Faculty of Business, School of Economics and Finance, 
Econometrics, Applied Economics, Demography 
Dr Jayanta Sarkar Presenter Faculty of Business, School of Economics and Finance, Economic 
Theory, 
Dr Connie Susiliwati* Presenter School of Urban Development, Property Economics 
Mellini Sloan School of Urban Development, Urban and Regional Planning 
Dr Thomas Ten Kate* Theme Leader Faculty of Health, School of Public Health, Environmental 
Health 
Prof David Thambiratnam* School of Urban Development, Civil Engineering 
Jayadevi Vengugopal* School of Design, PhD Student, Architecture 
Dr Ian Weir  School of Design, Landscape Architecture 
Craig Windell BEE IT Services Coordinator 
Prof Andrew Wilson* Executive Dean, Faculty of Health  
Prof Jay Yang School of Urban Development, Construction Project Management 
*Denotes participation in Workshop 9th December. 
All participants are from the Faculty of Built Environment and Engineering except where noted. 
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Appendix B - Day One Program Pre-Workshop Briefing Session  
 
Thursday 2nd December, 2.30 – 5.00pm, Room S620 Gardens Point 
 
2.30 pm – 2.40 pm Afternoon tea on arrival  
 
2.40pm  – 3.00 pm Introduction by Charrette Facilitator Rosemary Kennedy 
Welcome by Prof Martin Betts 
On-line welcome by Mr Negi, Govt of India Ministry of Housing and Urban Poverty 
Alleviation, National Buildings Organisation 
 
3.00pm – 4.00pm Current conditions and trends 
 Dr Dipanwita Sarkar (QUT School of Economics and Finance) – demographics, 
economy and environment 
 Swati Gudur (QUT School of Design)  – Indian Dept of Housing initiatives and 
policies 
 Dr Jay Sarkar(QUT School of Economics and Finance) – characteristics and 
attributes of slum ‘city systems’. 
 
4.00pm – 4.30pm International Precedents – successes and failures 
 Prof Paul Sanders (QUT School of Design) – Durban, South Africa 
 Dr Connie Susilawati (QUT School of Urban Development) – low cost housing 
in Indonesia 
 
4.30pm  – 5.00pm Summary of issues, outline for one-day workshop and session close 
 
 
Main discussion points regarding proposals for re-housing: 
 Don’t assume every slum is the same – many distinguishing variables including access to jobs. 
Catalyst may be religious shrine, tourism magnet, service industries etc 
 Urban poverty is not a spill over of rural poverty. A high percentage of non-migrants amongst 
the population 
 High level of fertility amongst slum dwellers 
 High level of invested social capital exists – social networks play significant role in slum dwellers’ 
well-being yet over time this also hinders upward mobility  
 Slum transformation needs private sector participation for success 
 Very few examples of private partnering due to many obstacles 
 Issue of perceptions of fairness and ethics by other strata of Indian society regarding low-cost 
loans  
 Re-locating people to far-flung suburbs is a ‘non’ solution – people need affordable access to 
jobs 
 Mismatch between proposed ‘housing’ and living culture – Currently accommodation provides 
shelter for families, but also a resource for livelihoods – 80% of inhabitants use their homes for 
some form of non-residential activity – need easy access to ground level 
 People are continuously re-building their homes – adapting and modifying according to 
resources and requirements  
 Poor building standards threaten people’s physical safety and well-being 
 Some locations are vulnerable – unstable site, topography etc. prone to natural disaster 
 Importance of investment in ‘commons’ – provision of good durable infrastructure  
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 Many slums have access to electricity, trafficable roads and drinking water 
 Sanitation, drainage and water-logging are serious public health problems 
 Inadequate lighting affects eye health and diminishes opportunity for study  
 Exposure to greater risks of workplace accidents 
 Fire hazard ever present 
 Poor air quality 
 Overcrowding is implicated in communicable diseases 
 On average, the slum areas of a city that contain about 20% of its population will have about 
50% of all its diseases 
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Appendix C - Day Two Program Multi-Disciplinary Workshop  
 
Thursday 9th December, 8.00am – 5.00pm, Room D301 Gardens Point 
 
7.45am Participants arrive - Breakfast on arrival  
 
8.00am Sharp Welcome – Prof Martin Betts Dean BEE  
 
8.15 Introduction - Workshop Facilitator Rosemary Kennedy 
 
8.30 Base data Characteristics of selected slum area/s - Swati Gudur 
 
8.45 Work in Theme Groups  - Stakeholder Analysis Exercise – issues and ‘wins’ 
 
9.30 Whole group feedback and input – have you thought of this? 
 
10.00am 
 
MORNING TEA  
10.30  Work in theme Groups - Objectives and Measures Exercise   
11.30  Whole group feedback and input – have you thought of this? 
 
12.00 
 
LUNCH  
12.45  Work in Theme Groups on strategies to achieve measurable objectives – develop 
innovative systems models that satisfy issues and wins  
1.45 Whole group feedback and input – have you thought of this? 
 
2.15 Work in Theme Groups  continue concept development  
 
2.45 - 3.15 
 
WORKING AFTERNOON TEA  
Whole group feedback and input – have you thought of this?  
3.15 Work in Theme Groups - Complexity analysis  
What will need to be done to achieve success? Who will need to do it? 
Is the model feasible to support transformative community change? 
 
4.15 Theme groups present proposal to whole room 
 
4.45pm  – 
5.00pm 
Martin Betts – Summary of outcomes/models/approaches /Next steps 
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Appendix D - Stakeholder Analysis 
 
Viewpoint Issues  
 
Wins 
Federal Government Minister Long term humanitarian problem. 
High Investment / No result / slums 
constantly regenerating 
 
Action on the ground – demonstrate 
to the electorate they can address 
this – a successful program to phase 
out slums.  
Establish formal market. Eliminate 
rife corruption. 
National Building Organisation  Projects run over budget; new 
housing abandoned; slums 
constantly regenerating. 
Community’s traditional suspicion of 
authority.  
A sound project delivery process on 
budget. Lasting success.  
Winning and maintaining community 
trust 
Regulatory authorities – eg Rail, 
Ports, Water etc 
Slums take over land earmarked for 
infrastructure purposes and disrupt 
planning to manage countries needs. 
Containment of habitation outside 
of strategic areas. Able to plan for 
future development.  
State Government Loss of tax revenue for 
infrastructure/upgrades. 
Lack of regulation, safety, health, 
sanitation. 
Bring the informal economy more 
into mainstream for public good. 
Establishment of enforceable codes. 
Local Government Loss of tax revenue for 
infrastructure/upgrades. 
Lack of regulation, safety, health, 
sanitation 
Tax revenues must be sufficient to 
support compliance checking of any 
new regulations. 
Landowners 
 
Loss of opportunity to prosper from 
land, lack of control  
 
Transparent tenure process 
Slum Dwellers Physical health 
Mental health 
Social health 
Capacity to pay for housing vis a vis 
food for family. 
Self-reliance and internal problem 
solving. 
Air quality / indoor air pollution. 
Overcrowded. 
No open green space. 
Community remains in-situ near 
existing jobs and social 
infrastructure. 
Community forum, democratic 
control over redevelopment. 
Maintain positive relationships. 
Greater self determination. 
Gains in choice. Health gains. Life 
expectancy improves. 
Rights and responsibilities 
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Slum Dwellers Extortionate cost of living  
 
Affordable rent, near jobs 
 
Slum Dwellers Unsafe buildings and poor sanitation 
 
Buildings that don’t fall down; 
prevention of fires; access to clean 
drinking water; no dirty water lying 
around. 
Seasonal slum dwellers Lack of affordable accessible short 
term housing near jobs market 
Affordable accessible short term 
housing near jobs market 
Neighbouring communities Property values affected by 
proximity to slums. 
Health issues 
Removal in specific areas 
General population Waterlogged land; roads impassable 
during monsoon 
Adequate drainage; transport routes 
remain workable year round 
Private Developer Failure of housing projects – high risk 
low returns 
Transparent approval process. 
Certainty of market for product. 
Construction Company High risk/low returns projects; 
materials supply chain; safety record; 
reputation; skills. 
Reasonable returns. Build on success 
in order to deliver next project. 
Tenants Increased cost of services 
loss of employment opportunities 
Infrastructure services at minimal or 
no cost (compared to current) 
Small business Livelihood depends on access to 
street 
No dwellings in high-rise towers  
Commercial owners Access to markets and supply of 
workers 
Compatible with existing business  
Cheap labour / Commodities 
Slum Millionaires/Billionaires 
Landlords 
Loss of revenue/power/control Maintain current situation - housing 
crisis not solved- positive change 
thwarted 
Real Estate Agents Loss of revenue/power/control Sustainable revenue stream. 
Community influencers; religious, 
tribal, Traditional healers 
Place of influence and trust Involvement in solution 
Health care professionals, 
midwives, etc 
High fertility rates 
Disease threat 
Low life expectancy 
Injury (health & safety), violence 
Buildings and infrastructure support 
healthy living. Injection of health and 
education strategies into delivery 
package.  
Public health inspectors Water-borne diseases 
Sanitation inadequate 
Closed water/waste systems 
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Architectural and urban design 
professionals  
Capacity building Opportunities to practice innovative 
design thinking 
Research Institutes Research opportunity/ influence/ 
funding/ contacts and networks in 
India/ reputation 
Cutting edge research; leading 
innovation in solving complex 
problems for public good 
Credible participatory design 
organisations e.g Slum Dwellers 
International consultancy group 
Overwhelming constraints Work through partnering with slum 
dwellers. 
 
Environmental activist 
Pollution of waterways and 
degradation of riparian land 
Natural drainage corridors 
reinstated 
Viewpoint Issues  
 
Wins 
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Appendix E - Objectives (Principles), Measures of Success and Strategies 
Objectives (Principles) Measures of success Strategies 
Scalable solutions 
 
Customized, culturally appropriate.  
Uptake  
Backfill prevented. 
Incremental, modular integrated 
plan. Whole system design tailored 
and refined to real places, 
encompassing networks, 
education, training, recycling, local 
knowledge. 
Transparent ownership and rental 
housing market 
Open and low cost transaction 
system  (sale, purchase, service 
provision, rent associated with 
home occupation) 
Legal ownership framework; ‘quiet 
enjoyment’ of tenants. 
 
Develop trust between 
stakeholders, especially between 
government, owners, tenants, 
social networks and service 
providers. 
Social connectedness  Community networks retained. 
Evidence of social innovation. 
Proximity to health services, 
recreation, community space, 
education, employment. 
Create conditions to facilitate 
change for the better. 
Improve open space system – 
laneways – green vegetation 
Urban services. 
Every occupant to have access to 
clean water and sanitation 
Every household has clean 
drinkable water. 
Waste is removed safely and 
expediently. 
Access to clean water, waste 
disposal, energy and sanitation 
Increase in life expectancy. 
Reduction in water borne infection. 
 
Govt to provide  these services in a 
manner which does not encourage 
occupants to use the resource 
inefficiently; water quota fixed;  
tap and toilet within each house;  
 
Support healthy living practices Improved physical and mental 
health – life expectancy. 
 
Identify low cost interventions that 
deliver immediate results; 
Support micro-economies and 
micro-financing 
Industries within households. 
 
Designing for networked 
effectiveness, specializations 
 
Embed training and employment 
in plan. 
Less corruption.  
Skills growth.  
Formal employment. 
Maximise creativity that already 
exists. Tap into entrepreneurial, 
motivated force of slum dwellers to 
create positive culture of 
opportunity.  
 
Transform to dignified, acceptable 
living. 
 
Access to community services. 
Improved quality of life – life 
expectancy, health, level of crime, 
community harmony. 
No overcrowded dwellings. 
Location must be easy access to 
employment. 
Develop incentives for smaller 
families. 
Ensure urban form and building 
types afford fresh air, sunlight, and 
protection from elements  
 
A suite of suitable housing 
solutions available  
Increased quality of habitable area 
– 
Develop customised, culturally 
appropriate design for context. 
Fully integrated housing designed 
by type to match the location / 
environment / climate . 
One size does not fit all. 
Housing is adaptive, flexible and 
responsive to family needs.  
 
Establishment of permanent 
communities from a social and 
economic perspective (and social 
cohesion) 
 
Allow for expansion and elasticity 
of families. 
Flexible design and housing sizing 
options to cater for different 
housing demographics within the 
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total land constraints (i.e. not just 
25m
2
 units) 
Eliminate health and safety risks 
from unsafe buildings 
 
Reduced mortality rates due to fire 
or building collapse 
Use structurally sound, fire-safe, 
non-hazardous building materials. 
Energy need met through lowest 
long term costs at a community 
level 
Inhabitants have access to basic 
energy services; Livability costs are 
not increased through the 
provision of these services beyond 
inhabitants ability to pay (e.g. not 
impact on food provision etc) 
Identify energy service needs; 
identify local energy sources; map 
sources to services; implement and 
develop technologies and 
infrastructure to provide these. 
 
Zero-energy housing 
 
Closed loop – energy/waste and 
water 
Localised management of services.  
Places no burden on the country’s 
energy supply; No new CO2 
emissions produced. 
Decentralise energy systems. 
Leapfrog ‘industrial revolution’ 
system of production to create 
conditions for post-industrial 
future. 
Low embodied energy building 
form 
 
Energy measures relative to 
benchmarks 
Set up as a DIY cottage industry. 
People create usable building 
materials, local recyclable, 
(barriers= regulations codes). 
Aim for %100 renewable resources. 
Habitation to be maintainable by 
occupants. 
Districts characterized by 
functioning buildings and 
infrastructure. 
No complicated or expensive 
technology that breaks and cannot 
be replaced. 
Accessible building form. ‘Walk up’ buildings which do not 
require lifts 
High density- low rise typologies 
Reduced/no pollution No hazardous effluents introduced 
to air, water or soil as a result of 
new housing. 
Produce nothing that will require 
vigilance by future generations. 
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Appendix F - Place-based model 
 
Typology of a slum– Colaba, Mumbai, Maharashtra 
Characteristics: 
Public housing for EWS – Economically Weaker Section. 
Informal Structures  
Pukka (finished) house brick – different types of roofing 
Kuccha (unbaked) house recyclable material  
Issue: 
No land tax, no services, no tenure, no payment for resources. 
Identifiable Existing Point of Intersection: Multiple-use /multiple-users 
Large Car Park used for:  
1. Parking 
2. Fishing markets – fresh fish from 8-10 am and 5-7pm. 
3. Night shelters for transitory people and those moving in 
- own bedding and locker 
- owned by someone in the slum 
- share ablution 1 WC per 18/35/48 – unserviced, unmaintained. Did not value 
something given to them.  1 rupee charge. Successful in one slum but not 
another.  One used money to pay cleaners. Another committee ran off with 
the money.  
       4.  Night schools, predominantly for women.   
Strategy  
Empower by establishing value for resources. 
 Self-organised structures – how have these all set themselves up?  
 How do you reinforce what is there, extend it, and create value? 
Identify Multi–flexible spaces. Understanding the commons spaces/place. Shrine, temple, 
church – these have leverage for Government and slum dwellers. E.g. fish market. By mutual 
agreement this is parking by day and a fish market around these hours.   
Identify industries that have established themselves, are thriving and have potential to 
grow. (Fish market, embroidery, laundry) These are the public realms that you have most 
potential to influence.  These are desirable areas where you could begin to establish a new 
form of multi-level housing. 
Identify and categorise families according to kind of work they do to understand 
accommodation requirements e.g. 
Fishing – place to keep boats, nets, refrigeration 
Knitting - shop house. 
Appropriate built form solution: 
Multi–level housing – parking level, shop level, residential level 
Micro financing to support local development of housing. 
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Appendix G - ‘Fractal’ modular model 
 
Delivery model proposed by GoI: 
Maximum four story walk up; on green field or existing slum site; assuming govt is providing 
land and end-users are providing the work force.  Needs to be quick to construct. 5000 per 
community; 25m2 per dwelling 
How could this model be implemented? 
1. The project mission outcomes are top-down, set by the federal government, setting 
the parameters (area, density, minimal infrastructure requirements, funding metrics 
etc)  
2. Project delivery and implementation is bottom up, driven by, and actively engaging 
the community. 
What are the issues that need to be addressed? 
 Make possible decentralized water, sanitation and energy infrastructure;  
 community engagement to be maximized (including work force and temporary 
displacement), development of economic and business strategies within the 
community (associated with the re-construction itself). 
 Flexible building design:  allowing a ‘standard’ dwelling to be interconnected for 
expanding families Flexible multi-use spaces:  functions though to be predetermined 
e.g. laundry; cooking / markets; festival gatherings . . . 
Develop a fractal ‘modular’ project design and staged delivery method that identifies, for a 
particular size (dwelling numbers) that can be deployed to handle the design, materials, 
workforce, temporary accommodation, service infrastructure (water, sanitation, energy), 
social engagement, contract management, economic models (water, sanitation, energy, 
economic, social, legal, land tenure infrastructure). Building resilience and safety:  Fire, 
typhoons, earthquakes, structural integrity 
Start with an assumed ‘project module’ size of 50, 100, 500 dwellings . . .  
Project management: process of construction and workforce and slum dwellers:  what scale 
between 0 – 5000 will optimize the logistics of this? 
An infrastructure model:  engage occupants in whole system:  materials production, 
dwelling construction, community design.  
Benefits of incremental redevelopment: 
 Minimizes corruption through performance reviews after each stage 
 Engaging the residents as co-designers of homes and family workshop spaces 
 Keep vibrant small-scale commercial sector of existing slums (where it exists) 
 Greater quality / incremental improvement through review after each stage 
 Actively engages existing community networks 
 Enables organic growth of skills, education, micro economic businesses, autonomy 
etc . . . 
 Staged development allows costs to be spread out over a wider area 
 Staged development can begin in all electorates simultaneously – action is 
immediate and visible nationwide 
 Incremental redevelopment / incremental revitalization (so the redeveloped area no 
longer can be classified as a ‘slum’) 
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Appendix H - tool-kit model 
 MODEL ELEMENTS 
 Set of tools 
 Adaptable to context for local ownership and relevance 
 Integrated design – dwelling – community – locale 
 Optimise health, social and economic outcomes 
 Comparative between sites to capitalise on learning’s 
Design guidelines for retrofitting, replacement, new construction 
 Standardised assessment criteria 
o Health, safety 
o Cultural context 
o Services – health, education, employ 
 Design for various components 
 Setting up of local industry, businesses and training for manufacture, transport, 
construction maintenance and supply 
 Modular elements of household equipment, appliances 
Networks – design guidelines to improve social connectivity and meet minimum standards 
for healthy living 
 Access to various health and medical services 
 Access to and standards of sanitation and utilities 
 Design of closed utility systems 
 Leverage existing health workers to become partners in change – to improve 
community health  
 Training for appropriate use and maintenance of new dwellings and community 
facilities and systems; low and intermediate technology 
Micro-economic 
 Planning incorporating risk minimisation within social, cultural and working 
environment – location of risky enterprises 
 Prioritise target action 
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